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ALLTEL PETITION FOR WAIVER OF SECTION 20.18(c)

Pursuant to Section 1.3 of the Federal Communications Commission's ("FCC" or

"Commission") Rules l and the Commission's Order released November 13, 1998,2

ALLTEL Corporation ("ALLTEL")3 requests that the Commission waive Section 20.18(c)

ofthe Commission's Rules, to the extent that the rule requires digital wireless systems to

1 47 C.F.R. § 1.3.

2 Revision ofthe Commission's Rules To Ensure Compatibility with Enhanced 911
Emergency Calling Systems, CC Docket No. 94-102, RM-8143, Order, (Nov. 13, 1998)
("November 13 Order").

3 ALLTEL is a diversified telecommunications and information services holding company,
whose subsidiaries and affiliates offer a full array of communications services. ALLTEL's
subsidiaries and affiliates (as a matter of record with the Commission) hold various PCS
licenses and numerous cellular licenses for markets across the United States. ALLTEL's
subsidiaries and affiliates also provide paging, local wireline services (including
competitive local exchange services), long distance resale services, data services, Internet
access services, and cable television services. ALLTEL is filing the instant waiver request
on behalf of each of its various subsidiaries and affiliates providing either PCS and/or
cellular service, and therefore, subject to Section 20.18(c). ALLTEL will provide a
complete list of these licensees should the Commission so request.
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transmit 911 calls from text telephone ("TTY") devices by December 31, 1998.

Recognizing that digital wireless systems will not be technically able to transmit 911 calls

by January 1, 1999, the FCC in its November 13 Order established a mechanism to allow

such wireless carriers to petition the Commission for a waiver of Section 20.18(c).4

As ALLTEL demonstrates below, it has participated actively in industry and

consumer groups, working together to develop interim and long-term solutions as well as

timetables and testing standards for the implementation of digital 9111TTY solutions and

has consequently satisfied all requirements for grant of a waiver of Section 20.18(c).

I. BACKGROUND

In its initial order adopting Section 20.18(c), the Commission recognized that certain

technological barriers could prevent digital carriers from complying with the rule.5 In the

order, the Commission required that, as of October 1, 1997, all covered carriers must be

capable of transmitting 911 calls from individuals with speech or hearing disabilities

through means other than mobile radio handsets, e.g., through the use of text telephone

(TTY) devices. However, the Commission suspended enforcement of this requirement until

October 1, 1998, for all TTY/911 calls transmitted on digital systems.6

4To maintain the waiver, the Wireless Telecommunications Bureau ("Bureau") requires
carriers to file submissions every three months indicating the progress they are making
toward implementation ofTTY/digital capability.

5 Revision ofthe Commission's Rules To Ensure Compatibility with Enhanced 911
Emergency Calling Systems, 11 FCC Rcd 18676 (1996), Report and Order and Further
Notice of Proposed Rulemaking, ("E911 First Report and Order"), recon., 12 FCC Rcd
22665 (1997) ("E911 Reconsideration Order").

6 E911 Reconsideration Order at 22694-95.
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The Commission concluded that the additional time would "allow the wireless

industry, working with organizations representing individuals with hearing and speech

disabilities, to overcome technical barriers and compatibility problems involved in

implementing solutions for TTY users on digital wireless systems.,,7 The Commission also

delegated to the Bureau the authority to grant up to a three-month extension of the October

1, 1998, deadline (i.e., to January 1, 1999).8

ALLTEL is a member of the Wireless TTY Forum ("Forum"), an organization of

wireless carriers, equipment manufacturers, manufacturers of TTY equipment, emergency

and relay service providers, and consumer organizations representing speech or hearing

impaired individuals. Since September 1997, the Forum has undertaken intensive

collaborative efforts to develop technically feasible solutions for TTY users to access 911

over digital wireless systems. Nonetheless, the Forum has been unable to resolve all the

difficult technical issues presented by TTY use over digital wireless systems and no digital

technology has been determined to be capable of reliably transmitting TTY

communications. Consequently, the Cellular Telecommunications Industry Association

("CTIA") and the Personal Communications Industry Association ("PCIA"), in a letter

dated September 11, 1998,9 requested that the Bureau grant a three-month extension of the

October 1, 1998 deadline.

7 Id at 22695.

8Id

9 Letter from A. Williams, Assistant General Counsel, CTIA, and M. Jones, Vice President
of Extemal Affairs, PCIA, to D. Phythyon, Chief, Wireless Telecommunications Bureau.
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In support of their request, CTIA and PCIA provided a draft workplan for the

Forum's future activities, which identified specific actions that will help develop "short-

term" and "long-term" solutions for TTY access over digital wireless systems. IO The

complexity of the issues involved prevented the Forum from providing a specific

implementation schedule in the draft workplan. In response, the Bureau requested

additional information to be submitted by October 30, 1998 and granted a limited extension

of the deadline until November 15, 1998. 11

On October 30, 1998, CTIA submitted the Workplan of the Wireless TTY Forum l2

identifying possible solutions for TTY access over digital wireless systems.13 Although the

Bureau recognized that the Workplan estimated the time for implementation of a data-based

solution to be between 12 to 18 months,14 the Bureau extended the suspension of

enforcement of Section 20.18(c) only through December 31, 1998. The Bureau also

established procedures under which wireless carriers subject to the requirements of Section

10 Short-term solutions would achieve "backward" compatibility with existing TTY devices
(which transmit information using Baudot-coded audio tones). Long-term solutions would
send 911 calls over digital wireless networks in the form of data transmissions.

II Revision ofthe Commission's Rules To Ensure Compatibility with Enhanced 911
Emergency Calling Systems, CC Docket No. 94-102, Order at ~ 8 (Sept. 30, 1998)
("September 30 Order").

12 Wireless TTY Forum Workplan: TTY Access Over Digital Wireless Systems; attached to
CTIA and PCIA Joint Comments filed Oct. 30, 1998 ("Workplan").

13 ALLTEL incorporates the Workplan and timetable herein by reference, as well as the
Wireless TTY Forum Quarterly Status Reports and Reports submitted to the Commission
by the CDG.

14 November 13 Order at ~ 5 n. 4 (citing the Workplan at Appendix C).
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20.18(c) may petition the Commission, not later than December 4, 1998, for waivers of such

requirements, which, if granted, will take effect on January 1, 1999.

II. ARGUMENT

A. ALLTEL Satisfies The Commission's Requirements For Grant Of A
Waiver Of Section 20.18(c)

The November 13 Order requires petitions for waiver to address the following:

(1) What steps the carrier is taking or intends to take to provide
users of TTY devices with the capability to operate such
devices in conjunction with digital wireless phones.

(2) When the carrier intends to make this capability available to
TTY users. This information should include well
documented timetables and milestones from the carrier
regarding the implementation of this capability.

(3) What reasonable steps the carrier will take to address the consumer
concerns referenced in the September 30 Order. 15

ALLTEL has worked actively with the Forum from its inception to construct a

Workplan that will allow carriers and equipment manufacturers to develop, in conjunction

with consumer groups representing speech or hearing impaired persons, a standard for

digital 911 services. As part of the TTY Forum's efforts, digital wireless phone

manufacturers have done extensive testing of digital air interfaces coupled with existing

TTY devices. The results show that CDMA, TDMA, iDEN and GSM wireless phones have

inherent problems in correctly transmitting the audible Baudotl6 tones from a TTY terminal

15 November 13 Order at ~11(citing September 30 Order).

16 The Baudot code as implemented in TTY devices consists of audible tones that represent
characters being typed on the TTY keyboard.
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when it is coupled through the phone's vocoder. 17 Initial tests exhibited character error rates

well in excess of the one percent achieved through analog transmissions and demanded by

consumer groups. 18

Forum members will continue to work diligently together to develop a standard

which meets the one percent character error rate specified as acceptable by consumer groups

representing speech or hearing impaired persons. To that end, the Forum has developed a

Standards Requirement Document that defines a switched circuit data approach for

providing TTY communications over all types of digital networks (i. e., CDMA, TDMA,

iDEN, and GSM networks). Although the unpredictability of test results makes specific

implementation timetables difficult to estimate accurately, the Forum expects that 12 to 36

months will be required to properly implement the new standard.

As a carrier using the CDMA protocol, ALLTEL has also been an active leader in

the CDMA Development Group TTY/TTD Team ("CDG"). The CDG has formulated a

laboratory and field test procedure to establish an objective test for measuring the

performance of TTYs over CDMA networks. 19 CDG also is developing testing procedures

for the data services approach proposed by the Forum. ALLTEL also regularly

17 A vocoder is an electronic mechanism that reduces speech signals to slowly varying
signals which can be transmitted over communications systems of limited frequency
bandwidth.

18 Workplan at 2 n. 1.

19 A summary ofthe CDG's activities and test procedure plan is attached hereto as Exhibit
A.
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communicates with its switch and customer equipment vendors regarding the vendors' plans

and timetables for developing CDMA/TTY compatible equipment.2o

Both groups, the Forum and the CDG, devised their plans to address and

accommodate, where technically feasible, the concerns of the consumer representatives as

specified in the appendix to the September 30 Order. The appendix contains a set of

criteria that the consumer representatives devised to address the functional characteristics of

possible solutions. ALLTEL is pooling its resources, including the dedication of personnel,

with the other members of the CDG to test equipment to determine whether the equipment

meets the Customer Representatives' criteria. The CDG provided its CDMA TTY/TTD

Test Procedure report to the FCC on November 13, 1998. The Test Procedure reports the

results of previous equipment testing, provides schedules for further equipment testing and

discusses CDG's plans for developing data services option test procedures and evaluating

current voice and data proposals.

In the interim, ALLTEL commits to maintaining its analog wireless network until its

digital network can comply with Section 20.18(c). ALLTEL also is continuing to take

measures to notify its current and new customers that TTY calls to 911 may not be available

over its digital networks. For example, during the month of December, ALLTEL will

specify in its customer bills that 911 access over TTY is not currently accessible through its

digital handsets.2
\ Furthermore, by no later than January 1, 1999, the packaging containing

20 An example of correspondence between ALLTEL and one of its vendors is attached
hereto as Exhibit B. Discussions with other vendors has regularly taken place on an oral
basis.

21 The text of the notices used by ALLTEL is largely based on text recommended by CTIA.

dc-139059 7



new digital handsets will be labeled as "not TTY compatible." ALLTEL also will include a

description of the TTY/911 issues in the customer information packets which it provides to

all of its new customers.

ALLTEL's ability to provide detailed solutions with specific timetables is hampered

by the fact that equipment test results are unpredictable. Should the Bureau deny the instant

waiver request, its decision would be tantamount to requiring ALLTEL to provide service

when such service is technologically impossible. ALLTEL notes that Section 255 of the

Communications Act, the congressional authority for Section 20.18(c), states that a

"provider of telecommunications service shall ensure that the service is accessible to and

useable by individuals with disabilities, ifreadilyachievable."22 "Readily achievable" is

defined by the American with Disabilities Act as "easily accomplishable and able to be

carried out without much difficulty or expense. ,,23 Providing a service that is not

technologically possible would not appear to be "readily achievable."

ALLTEL will continue to work diligently with the Forum and CDG and, where

feasible, will implement any solutions provided by the groups that will allow ALLTEL to

comply with Section 20.18(c). ALLTEL also expects to adhere to the timetable provided by

the Forum in its Workplan. ALLTEL has demonstrated that it meets all the requirements

2247 U.S.C. § 255(c) (emphasis added).

23 42 U.S.C. § 12181(9).
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for waiver of Section 20.18(c) outlined in the November 13 Order and its waiver request

should be granted.24

III. CONCLUSION

ALLTEL respectfully requests that the Commission grant its request for waiver of

the requirements of Section 20.18(d).

Respectfully submitted,

December 4, 1998

By: Ch~~--
James A. Casey
Kimberly D. Wheeler

Morrison & Foerster LLP

2000 Pennsylvania Avenue, N.W.
Suite 5500
Washington, D.C. 20006-1888
(202) 887-1500

Counsel for ALLTEL Corporation

24 ALLTEL will supplement the information herein with any additional information the FCC
deems necessary to grant the waiver request.
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Certificate of Service

I, Kimberly E. Thomas, do hereby certify that the foregoing PETITION FOR WAIVER
OF SECTION 20.18(c) by ALLTEL were delivered, via hand delivery, on this 4th day of
December, 1998, to the following:

Lawrence E. Strickling, Chief
Common Carrier Bureau
Federal Communications Commission
1919 M Street, N.W., Room 500
Washington, D.C. 20554

Kathryn C. Brown
Chief of Staff
Office of Chairman Kennard
Federal Communications Commission
1919 M Street, N.W., Room 814
Washington, D.C. 20554

Andrea D. Williams
CTIA
1250 Connecticut Ave., N W.
Suite 200
Washington, D.C. 20036

dc-139838

Daniel Phythyon, Chief
Wireless Telecommunications Bureau
Federal Communications Commission
2025 M Street, N.W., Room 5020
Washington, D.C. 20554

Elizabeth Lyle
Sr. Legal Advisor
Wireless Telecommunications Commission
Federal Communications Commission
2025 M Street, N.W. - Room 5002
Washington, D.C. 20554

d~~Kimber . Thomas
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Background
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Separated from Location Technology team In 1997

Addressing FCC requirement to provide TDDITTY capability for supporting
E911 calls

• FCC extended October 1, 1998 deadline

- Aequiring participation in industry-wide work ptan to achieve capability as soon as possible

• tndustry required to provide regular progress reports

- COG providing input directly to FCC and through eTIA forum

Novomb9f /7, t99DJenG 98.11.'7

......,
E . .
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Update
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Member companies previously completed Initial tests to identify ability to meet
requirements

• Primary challenge is result of cdmaOne power control algorithm

As part of granting an extension to the Oct 1st deadline, FCC is requiring
further testing to ensure consistent test results

• Each industry group required to develop test procedure

• Each industly group required to provide test dates

COG has provided this input

• Test procedure (appendix) submitted to FCC on Nov 3

• SChedule of tests

- BAM to complete tests by end of December; manufacturers include:

• Audiovox, LGIC, Motorola, Nokia. QUALCOMM1 Sony

- Sprint pes has completed tests of Samsung

Developing test procedure for Data Service Option approach

4

Reviewing proposals for solutions

CDGY8.JUl
;o(~W;-----------------::---------- I'~~~~;
v. =ec;::;.i:-d...

fJovemb6f 11. '998 \---~-



Next Steps
':',~ ;..;.-~"'tIT.':;.~J:;-.l.:a.'::';7.a¥;i'''''~'' *- ..._.QiS,~~~~~~-::-a...."" _ ......~~~-=...."'"'C:·.'1~~~..-:·.1i- - . --_.--_.. '--'--

Conduct TIYITDD tests and submit results to FCC

Develop Data Service option test procedures

Evaluate current proposals

• Voice

• Data

--,.,~

I- .-
______________________________________________________ Z-==-=-c:&I

COG 98. If.17 !) Novemller '7, 1998 \.'~'
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The purpose of this document is to establish an

objective test for measuring the performi!nce 01 TTYs

over COMA Networks.
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TTY OVER CDMA TESTPROCEDUJ?E
'-------,-------

1. OVERVIEW

Th(s proceaure defines a cOl"!f!gurat'on in which a '-;Y device ;:an je objectively
tested oval' ary COMA net\',iork.

Ir. a fiel': test ttlere are ~r.cO(ltrc,!led e:emer1ts "'inleh cause a grea~er vanaticn in tsst
:-eslJlts. The tests in this procecure will f;rst bQ executed in a laboratory. 50 that all
:3,st coneitions will be repeatabie ever multiple tests. After resud:s nave been
acrllevec t~rough documented tabcrato:y contigu!"aTions tr.at are equal to Of oetter
th..,./"l analog (with the already agr;&ed upon one pnone o~e technology apprOach),
t~e tei! w:U be repea1ed ;n a real world enviroJ"'lmant. Trle i?o ;;e~:;t3i1ould c'a the
identlf:catien stage c,t configurations to be s\Jor."Jittad for the on.;; phone one
terJir.ology agreemer:t. During tris stage, it IS 'J'eri imp':rtam tt\a1 all mSl.nu1actures of
COMA harldsets and ITy'."anufactures ,:articioate, as res:.Ji~s of t.,is ,abOf.~tOry :8st
stage will be LlSed in tl",e tj~!d test stage. "n1e «ale ~931 s;,ail be used aSi verification of
~e laboratory tests. Cnce results a.re reached c."tat Cil'S e<7IJaJ to ·Jr better than
ar-aiog, the second atage of laboratory testing can begin. The secc:r\O stage (not
specified in this document) shall include the 'Nira-li,',e 9-1-1 ~twcrk with the cails
going to a P'Jblic Safe-:y Aa:ess Point r,PSAF) with Uia existing TIY' equip'!'''~r,t in
L!se today. The test SCilP~S used in theseco'"ld stage of testing s:'aO be dssigned for
real I,fe applicatioi1s, determining that ~o"flgurations sUbmittad actually dQ perform
9QUaJ to or better mar. a,"aIog. These test sc-.ripts :.nall be des:gr: ~d oYSl,;bj~

matt9r experts (SMEs) in lTV call processjnt~ to 9- ( .., ?SAPs. Tl1ese test scripts
shall first be ex&ctJ~ad 0'l9r an analog wirgless ne"Nor'.<, ard then with a CDMA
lie~r1< to compare the final results in deterrr::naUt)r"! cf ..squaJi1y. Tnticse te:;t serials
should consioe:' use of VCOIHCC.

1.2 SCOPE

It is not the Intention of this document to cetine acceptance criteria. but rather
p;-oviCe an even piaying field where all devices and ceiluiar fc lTIats can be
evaluated. Tr.6 &va!t.:l!ticn a"ld inte-pretatiol'! cf :he data aroe r.ct adjres3~. Test

71'I1f> <:'C'r.lJmfIrf _'S l/ltanC1«J It, 811t/lbiitn &-: ,ndl;Slf'y SlIL1dlIrd ~"'11 pfOCltdura, and I::ay
'IltmJlore ia d/$tr1bur..c fr'll#'l 'ilo'l!hc::l.~ .iClIIJ~".

-----------_. ,-----



resuits shaU be recorded in ~erms of Printed Ct,araeter Error Rates (peER), and
Tota! Character Rates (TCER). I~ erder to re-run portions of this ~ust, wherever
possible iT( audio shall be recorded.

1.3 DESCRlP110N OF 'TEST STRATEGY

1.3.1 Baseline Measurements fer COMA

Due to the difficulty in determining aceeotable performance critilria ot scrip~

trar'\srr.ission over a COMA network, it is it's required that a baseline first be
determinea. Currently, Analog cellu!ar has been accepted by the gen~ral ~ubiic for
l1Y commlJntcation, and snould therefore be used as a baseline for CDMA testing.
Each test called out in this p:-ocedure shall first be base-lined with an analog test, the
results to be compared to the COMA tests. Therefore, if a car driving 135MPH 1s not
capable of scoring a lew Character Error Rate lising anaiog technology, it is not
reasonable to expec~ better low Character Error Rates from a CDMA ts:hnology.

All tests snail be run using the COMA 13k (15-733) vocoder;. Tests shall be run on
either BOOMHz or 1SOOMHz systems depending on what service is available at the
test site (ths use of celluler or PCS band classes should net lnflul~nce the test
results, the vocoders operate identically in both band classes). Por record keeping,
the frequency band used shal be !'lOted.

1.3..2 Stage 1 Test Script

Much attention has been placed on the test script and ifs evaluation method. A
script of randomly generated characters a1temating between letters an.j figures has
been generated. The coda used to generats the test script is located iii Appendix A,
and the sc:;pt itself in located In AppendiX B. The test script r. ontains 42'\ 6
characters, and the number of shift characters generated by the TIY will be 2012.
There is a maximum of eight consecutive letters or figures, and a m~(imum tetal of
6228 characters will be scored. The scoring gUidelines have been mcldified as they
apply to shift errors. please 58& section 0 for details. Note: If the TTY does not have
an extemal input capability via the serial or paraDel port. then the "lYs internal
character generator may be used to generate the characters.

1 For coruistency. the 8k (lS-96) vocodlsr shaH nor be used for ~tiJlg. This lower-rate vocoder pro\'ides
lower speech quality than the 13k vocoder and IS not Ii wideiy decioyed in COMA networks.
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1.3.3 Additional Stop BITS (optional)

in TTY devices, there is no formal specification fer the quantity of stop bits. only a
recommended minimum of 1.5. n,erefore, each TTY manufacturer may vary the
quantity of step bits as they see fit. If additio~al stop BITS are to be! used during
these tests. they may oniy be used in the direction from the MS TTY to land TTY. In
addition, a maximum of three additional stop bits (fIVe step SITS total) may used for
each character. This delay will reduce the Word per Minute (WPM) rate from 68.18
WPM to 49.5B WPM (based on five character words and two stop bits).

Additional Stop SITS 81t A•• Acld'i Stop BIT Time Word ReI. WPM
0 2.20E-02 0.001:-00 8.80Eo01 68.1e
1 2.2CE-0.2 2.20E.Q2 9.90E·~1 SO.60
2 2.20E-02 4.40E.Q2 1.10E+on I 54.54
3 . 2.20E.Q2 a.60e.a2 1.21 e~c() 49.58

~slc.n .2
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1.3.4 Signa' Strengths

For these tests, three coverage conditicr.s have been salected. These conditcns are
basad on averaged Forward link frame error rate (FER; metrics measured at the
mobile station.

1.3.4.1 Strong Coverage

The st"Ong signa! test is representative of communication within close p.oxmlty to a oase
station. A Forward wnk FER of 1% (averaged over a sliding 5 second window) :s selected.

Forward link: genera/~1 achieved if the mobile station received Piiet l;cllo is greater
than -10 cS.

Reverse Unk. implies mobile station transmr. oower is sufficient to close the reverse
link in a marner that the r8Verse ,ink FER targets ca!"l be met (w:m ~he reverse EO/No

setpoint near its lower limit).

1.3.4.2 Moderate Coverage

Forward link: generally achieved if the mob:le station received Pilot Ecllo is
between the range of -10 to ~14 dB.

Reverse Unk: implies mobile station maximum transmit pOWer is SU'~cient to close

the 1'9versa link in a manner that the reverse fink FER target~ can be r1et.

, .3.4.3 Weak COv....ge

Forward link: the mobile statiOl", received Pilot Ecllo is less than ·14 dB.
Reverse Unk: implies mobile station maximum transmit power (which is
bet'~n 23 to 30 dBm, the minimax bounds on max Tx power: respectively)
is insuffICient to close the reverse link in a manner that the reverse link FER
targets can be met (with the reverse EblNo setpoint near its upper limit).

T1":i! documwnt 1$ int.m:Jed to establi,h an inrJustly 5tmdMrJ 'M proctldure••"d ITIlW
rlleretote t:lt ~tributed"-iy wtrhour nc.r..•.



1.3.5 Test Er;ulpment Configuration

At this time there is no standardized .nteiface between TIY devices and Ce'MA
Phones. There are variations in ir:terface connectors and voltages. It is req'.Jired
tl1at the MS ana TTY be "matchecll before relia.t')Je testing can proceed (see section
3.1),

2. TEST ENVIRONMENT

2.1 HARDWARE REQUIREMENTS

Hardware required for this test include:

• 'TTY device to be tested over CDMA Network.
• COMA Phone (MS).
• Ulliatec InteleModem
• One SoundbJaster Sound Card (or equivalent)
• Two PersonaJ Computers (i386 or better) with:

4 MB of RAM (minimum)
3.5 M8 (minimum) 01 hard disk sp8ce for the Nex··l!llk program,
Microsoft Windows 3.1, Windows 95 or Windows NT,
One unused ISA bus slot for internai sound card.

• Laptop Computer (i38e or better) with;
C'M R5-222 port avaiiable
4 M8 of RAM (minimum)

3.5 MB (minirr.lim) of hard cisk space fer the oomrnul"!:cation
program.
Microsoft Windows 3.1, Wir.oows 9S or Windows NT,

2.2 TOOLREQU~EMENTS

Tools required for this test include:

• Diagnostic Monitor or other device capable of measliring tna full·
rats frame error rate (FER) measurements for the Fmward and
Reverse traffic Channels.

• Software utility to objectively score lest results (Le. Score
application from Lober & Walsh Engi~eering, Inc.).

ThIs cIocument is mtandfK: to9StMI/I.tI." 1.-ldl.3try !J/lJ(ldIJnj t..st procedure. ant: m.y
tt:~rtJfoM l:s d/ff{ib:'Jled f;Wl'.V ""thOU: IiCflItH.



• HYP6rterm or other communication software package.
• Parallel Port capture software package (if TTY <-:> PC l;onneetion

is Paralle!).
• RS·232 cable and adapters.
• Para!lel cable, depending on the TTY <-> PC connecti,jn.
• TrY to Celluiar Phone interface cable.

2.3 PHYSICAL CONF1GURA'TlONS

• Static Mobile Originated (Mobile to Land, fixed location:i
• Static Mobile Terminated (Land to Mobile. fixed ~ocatjol')

• Dynamic Mobile Originated (Mobile to Land, moving !11IJbile)
• Dynamic Mobile Termir.ated (Land to Mobile, moving mobile)

Mobile Origination Configuration #1

,-__I t

[C~~~
I RS·232

« f
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Mobile Terminatio~ Configuration

Mobile SWItching
Camer

PC c.ptIr.
l'lIC.noeaT'TV
c."so.er. aM
IOONII'OIUIU

ft" ~.

I it .Jl
I~~

III r~, 1 I

i ----- -l I
I ~S·232

I or ,....~ data ..-r"'.' 'I .h T :
, I I r ... nloRl'f }
I \..
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End to End path lIIu!<tn.iOft pr"vH!1.'d by MI !\It,,,,tic MoI>ilt
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3. CONI=1GURAnON OF EQUIPMENT

3.1 LEVEL MATCH'NG

The ,ludio levels between the MS and TTY must be properly matched for
reliatile communications, Therefore. it is critical to these tests that audio
level~i be properly matched. The device manufacturers should be
contCllcted, and audio levels should be verified to be within tolerance.

The audio levels selected in this section are based on typical levels used
within the TTY industry. It should be noted that these levels are not
contcLined within ar'ly TTY industry standard specification2

. The FCC Part
68 maximum transmit audio level is -9dBm.

2 EIA formall"d)~ il'S P~·1663 ron StAndatdtzatior. in May 1988.

TIt;,~t ,. Intended to ",tJlIheIt an Ittt:*Jstt)' stllndatr! fat~. and may
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3.1.1 Land SIde· Transmit Audio Level

The land-side TIY device shall transmit BAUDOT tones at a level of
-1 OdBm onte the phone line.

3.1.2 Land Side· Receive AucBo Level

The land-side and MS-side 1"TY de'lic6S shall be capablH of receiving
BAUDOT characters with levels from -SdBm to -45dBm. Thd~se levels are
idemifisd in the abandoned E1A dOCUm&n1 PN-1663.

3.1.3 Mobile Side Lewl Verification

The follcwing taole should be used to '1enfy" the audio int&t~ace between
the MS-side TTY af1d the MS is within tolerance.

3.1.3.1 Mobile RX

This is the RMS vottags into thE; MS. When a 1004Hz sinusoical waveform is
appiiad at this level. ~ne land-side TTY device shall produce a -' OdBm levei on
the pnone to the PSTN. This leve! is to be specified by the phone manufacturer.

3.1.3.2 Mobile TX

Thrs is the AMS vol1age cut of the MS. Whan a 1004Hz sinusoidal waveform is
modulated at the land-side TTY device, the MS shail prcduce thi:; voltage. This
level is to be specified by me phCf'!& manufacturer.

3.1.3.3 TIY TX

This hi the RMS voltagv out of the TTY. ine TTY Manufacturer shaH match or
provide a method for a technician to match this voltage to the, MS RX value
specified.

Rovis on.Z
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3.1.3A TTY AX

This is tr.e RMS vMage into tt1e TIY. The TTY Manufacturer snail match or
provide a me~"od for a technician tc match this voltage to the IVIS iX value
spe::ified.

3.2 ORlGJNAl1ON ANO ra:lMINAnoN

Each phone and TTY has a diffeie!'1t procedure for the ori!~ination and
termination of a call. It is the responsibility of the manllfacturers to
provide proper !I"\formation on the use of 1heir equipment in these
configurations.

iI'li! ckJcu.1'lent i3 ilttlllded to .6tUJish en i~try .:andlffi tN'~,..WId mill'
therefore 0. diMnbt.hd frwIy wi/J".aut //eMl$.



4. TEST OESCRIFnON

4.1 STAllC TEST1NG - MOBILE TO LAM:)

These tests are intended to measure CER performance of a TTY over a
COMA traffic chanr:el from a stationary location. Each static test should
be repeated a minimum of five times during laborator)" testi:19, and ten
times during field testing so that a better statistical averelge can be
computed.

4.1.1 Streng Signal Configuration

1. Jsing the diagnostic monitor or other measurement device, find a
location with nominal Forward FER as specIfied in sec1ion 1.3.4.1

2. Connect the TTY to the MS using the appropriate cable:3.
3. If the TTY under test has a character generator in internal memory,

configure the TTY as shown in Mobile Origination Ccrnfiguration
#11.

4. If the TTY under test does not have character generator in internal
memory. configure the TTY as shown in Mobile Originution
Configuration '2.

5. Launch the communications software on the iand side pes.
6. Launch audio program on land side PC containing sound card, and

begin recording.
7. Establish a COMA call using procedures provid9d by thl3 Phone

and TrY manufacturers.
8. Segin the transmission of the test script.
9. Upon termination of the call. Save the conversation as a unique

filename.

4.1.2 Moderate Signal Configuration

Repeat the process in section 4.1.' with the Forward FER set as sp6cified in
section 1.3.4.2.

4.1.3 Weak Signal ConfigunItJon

Repeat the process in section 4.1.1 with the Forward FER set as specified in
section 1.3.4.3.
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4.2 STAl1C TES lING - LMIC TO MOBILE

These tests are intended to meas~re CER psriorm.3nce of 2. Tn' over a
COMA traffic channel using the 13k (1$-733) vocoder from a stationary
locaticn. Each static tes: should be repeated a rrinim'..!m .jf (ive t~m$S

during laboratory testing, and ten times during field testing so that a better
statistical average can be computed.

4..2.1 Slrong Signal Conflgl.l"atlon

1. Usirig ihe cell site anaJy~er or ether measurement de'.jiGI:;. find a
location ~lth Forward FEF. as specified in se<;tion 1.3A. j .

2. Connect the Try' to the Cellular/FeS using the appropI';ata cablas,
3, Configure the TTY as shown in MobUe Termination C~n1iguration.

4. Launch the communications software on both lane 'sidE' PCs.
5, Establish a CDMA call using procaduras provided by the MS alid

TTY manufacturers.
6. Begin ;he transmission 0+ the 'lest script.
7, Upon termination of the call save the con'llersaticn as a uniQue

filename.

4.2.2 Moderate Signal Conftguration

Repeat the process in section 0, 'Nith the ~orNard FEM set as specified in
sectio~ 1.3.4.2.

4.2.3 Weak Signal CoTTfiguration

Rep6at the process in section 0, with the Forward FER set as speciliec in
S91...-tiOI'" 1.3.4.3.

7ilis 'iOC1.Jmetlt is intended to esuJbJIsh .r- Indt.:strr stlll1'd.rd test r;1'DCIId.s~. IUID l'JI'!i
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4.3 DYNAMIC TeSTlNG - MOBILEoro LAND

These tests are to measure CER perfcrma!"!ce of a TTY over a CDMA
traffic chann.el using the 13k (15-733) vocoaer while driving c:ity streets at
speeds less than 40 MPH. A drive route should be selecte:1 so that the
Reverse FER setooint can be maintained over the antire drive route.
Each dynamIc test should be repeated a minimum of five times during
labOistory testing, and ten times during fieki testir.g that a better statistical
average can be computeo.

4.3.1 Strong Signal Conflgul'Btion

1. Using.;. diagnostic monitor or other measurement devi(;e, find a
loc&tion with a Control Channel RSSl specified in section 1.3.4.1.

2. Conr.ect ltie ITY to the COMA handset using the appr·jpriate
cables.

3. if the TTY under test has an internal character generator,
configura tha TTY as shown in Mobile Ori;ination Configuratjon
#1.

4. :f the TTY ~nder test does no~ have an internal ,~haraC1:er
generator, configure the TTY as shown in Mobile Oriuinatlon
Configuration #2.

5. Launch th& communications software on the iand side pes.
6. Launch aUdio program on land side PC containing scund card, and

begin recording.
7. Establish a CDMA call using procedures provided by the Phone

and IT'l' manufacturers.
a. 8egin the !ransmission of the test script.
9. Drive the selected route.
10. Upcn termination of ttle call, save the conversation as a unique

filename.

4..3.2 Modeiate sag"., Configuration

Repeat the process in section 0, with the Forward FER set as specil'ied in
section 1.3.4.2.
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4.3.3 Weak Signal Configuration

Repeat the process in section 0, with the Forward FER set as specified in
section 1.3.4.3.

4.4 DYNAMIC TCS"nNG - LAND TO MOBILE

These tests are to m9asure CER oerformance of a TIY over a COMA
traffic channel uSing the 13k (IS-733} voc~:jer while driving city streets at
speeds less than 40 MPH. A drive route Should be selected so that the
FOl'W'ard FER setpoint can be maintained over the entire drivo route. You
may submit a detailed plan for drive test location if so de:;ired. Each
dynamic test should be repeated a minimum of five times during
laboratory testing, and ten times during field testing so 1'1at a better
statistical average can be computed.

4.4.1 S1rong Signel Configuration

1. Using the diagnostic monitor or other measurement device, find a
location with a Forward FER as specified in section 1.3.4.1.

2. Connect the TTY to the COMA handset using the appropriate
cables.

3. Configure the TTY as shown in Mobile Termination C,;)nfiguration.
4. Launch the communications software on both land side pes.
5. Establish a COMA call using procedures provided by tr e Phone

and TTY manufacturers.
6. Begin the transmission of the test script.
7. Drive the selected routs.
8. Upon termination of the call, save the conversation as a unique

filename.

4.4.2 ModeraW Slgnaj Conftguration

Repeat the process in section 4.4.1 with the Forward FER set as SpEicified in
section 1.3.4.2.
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4.4.3 Week Signal Configuration

Repeat the process in section 4,4.1, with the F"rwara FER set as spacif:ed in
section 1.3.4.3.
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5. SCORING RESULTS

5.1 SCORE APPUCATlON

Lober & Walsh En9lneerin~1 Inc, has developed a scoring ~tiiit}' which is
available fer purchase3

. The tollo'Ning is a summary ;:)f the score
prcg:-am.

• SCORE '.vorks by finding the best rna.ten between a trc;nsmitted
script file and the received script file.

• SCORE i'1serts, deletes, or corrects cMaracters in the received
script file to make it match with the transmitted script tHe,
determining how the received script differs from the tre.nsmitted
scr:pt. This is achieved by building a tree of ail possible matches
bet...veen the tiansmitted and received scripts.

• Algorittirn alSO known as Minimum Difference Algorithm or
Exhaust;ve Search Algorithm.

• Characters that were inserted are scored as a missed character..
• Chal'acters that were deleted are scored as an added eharactear.
• Characters that were co....ected are scored as a changed

character.
• Characters in the transmitted script is the total numbl~rof

characters fer PeER restJlts.
• Characters in the transmitted script and shift charactElrs generated

by the TTY is the total number of characters fer reEF. results.
• SCORE reports Printable Character Error Rate (peER) as:

{missed + changed \ltotal for printable characters.
SCORE reports Total Character Error Rate (TCER) as:
(missed + changed )itotal for all characters.

• The r.un"ber of characters that were added to the received file is
not counted in the percentage as it allows for ambiguit,t in the final
results.

• The sum of correct, missed and changed characters aiways
equals the total character count

3CTIA ami Lober & W!lsh EIliineering, Inc, ale ::egct,ilung ~o make tt.e "score" application lvailab!e to
~11 TrY Fonao ~cipal"ts.
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5.2 SCORE EXAMPLE

• Transmitted Script: The quick brewn fox jumped over thl3 lazy dogs.
• Received Script: Te ui brow3fox jumped ever the lazyFdogs.
• Score: T#e #ui#i brow##-fox jumped over the laz'I#dogs.
• Character Error Rate = 14.89
• Total =47, Correct:;: 40, Changed = 2, Missed:: 5, Added:: 0
• WMere _ signs in "Scorg" repreSEnt errors.

5.3 Aa'VtBIGUITY OF ADDEO CHARACTERS iN SCORE RESULis

•
•
•

Transmitted Script:
Received Script
Score:

A8COE
ACCDE
A#COe

5.3.1 Score Method 1

• SCORE corrected the ·C· in position 2 to a IS".
• Total- 5, Correct '= 4, Changed:: 1, Missed = 0, Added =0
• CER without added. 20%, CER with added = 20%

5.3.2 SCCre Methcd 2

• SCORE Inserted a "S" before the "C' in position 2. and the "C" in
position 3 was deleted.

• Total = 5. Correct =4, Changed =0, Missed = 1, Added. 1
• CER without added. 20%, CER with added. 40%

!5.4 SttFTEFIAOFlS

Because there is a recognized flaw in the BAUDOT scheme, the Score program
has been modified to help identify both reliable engineering stcLtistics, and
statistics which represent the "real-world" by including the flaws in BAUDOT
transmission. The Score program has been mOdified to compute the total error
using twe different methods; Printable Character Error Rate PCEF1', and Total
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Character Error Aa.te TCER. The flr~ Gcmcams tne actual ~~'Xl sen: and
received without any consideration to th:; wndarlying method of tn.ns1er which
involved conversion ~o and from BAUDer wi~h the irssrtion ct shift sta1,a
characters The second 19cognizes tt1e BAUDOT character set and ihe insertion
of shift characters. T)',e second wlll ccnslder 'a' and l' to ba ~n9 saine character
since they are both 1C1: 1 in BAUDOT. By :hecking the sr,i'ft stales adjacem
characters are in, 3xr; will reir,sert the shift characters for the scoring r,rOC95$.

• Master' ABC ~ 23DEF
• Sample: A6C123DEF
• Score 1: ASC 123DEF
• Tot!.~ = 9, Correct:: 9, Missed =0, Changed =0
• Printed Cn8ra~te!" Error Rate (peER)= 0.0·/0
• Score2: ASC:\123_DEF
.. Total =11, Correct. 11, Missed. 0, Changed. 0
ott Tetal Character error Aate (TOER):: 0.0%

• Master: A6C123DeF
• Sample; ABCaWEDEF
• Score: A8C###DEF
, Total =9, Correct. 6, Missed =0, Changad = 3
" So'rinted Character Error Rate (peER)- 33.3%
• Score : A8C%1230EF
ey Total; 10, Correct =9, Missed::: i , Cnanged ~ 0
• Totat Charaeter Error Rate (TCEA) =10.0%

Note:ihe Shift ~o letters wasn't counted in the scoring because th~re was (-.0

way to teH if it was rec6Ned or not.

Key'
'A' • Shift to Figures

'_' • Sbift to Letters
'%' . Missed Shift to Figures or Missed Shift to Letera
'ff • Missed character or Changed character

This dOCl''''''I(lI;r is ImM<Jed to t/lStabJ/MI olln /n~tIY .dlUldllrr1.t~,... and m.,
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Record the results for the porformance tests below.
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8. TERMINOLOGY

AMPS
COMA
ETACS

FER
iDEN
10

NMS
MS
MSC
PSiN
LWE
CPT
RSA
PC
Pilot Ecllo

SME
PSAP
HCO
veo

Aovanced Mobile Phone System
Code Division Multiple Access
Extended Total Access Comrr.unications

Frame Erasure Rate
Integrated Dispatch Enhanced Network
Total received power spectral density, including siS,nal and
interference, as measured at the mobile station an~tenna

connector.
Network Management System
Mobile Station
Mobile Switching Center
Public Switched Telephone Network
Lober & Walsh er.gineering, Inc.
Cellular Product Technologies, LLC
Rural Service ~.rea

Personal Computer
Ratio of ~he combined pilot energy per chip to the total received
power spectral density at the mobile station antenra connector.
Subject Matter Expert
Pllblic Safety Access Point
Hearing Carry Over
Voice Carry Over
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9.. APPENDIX A- RANDOM CHARACTER GENERA110N SOURCi: CODe

/*----------------------------------------------------------------------
i;::-oq..a.l1 : Rando!f. Chars ',TliIrs:"cr.: ~.(j Revision Date: ~J/i\

General
S:'de ef:e':l:s

r::':en~"n~:

cc::t;l 1. -'- er / Sys t el1".
A\:.t:r.;:r
Ccpyr!.;hr:

Rand~m Cha=a=~er Generation
~or.e

;'ando:r•. c
Gnu. g-~-: ver:!lior:. ~. B.1 / s~~ wi t~ 3()laris :2.4
Jos~'.1a Looter
CelL~::'3.r P:rodu,:t Tech.."1o:os:'es, L.:' C.
£..ober Qc Walsh Engineerir.;J, Inc.
July 23, 19913

--_._------------_.-.----~---------------------------- ----_ .. _---------/
/*--------------------------------------------------------------------~.'
/* I:1::2.'.;.des */

/+--------------------------------------_ .. _---------- --------------------/
~incl~de <s:~io.h>

lhn<::lude -<:std::'ib.h>
~in~lude <:ime,h>
,· • • 1 0_

;'" '/;* . . .. .. ~i

*jefi~e RANDOM-CF_\RACTERS
wa~fi~~ ~~~_~ETTERS

_define ~nni-:!~~S

*define CHARS_?~~I~~

4:.54
27
2."
72

1*

f/·---~----------·------------·--------·------------------------.----------~I

I·--~--------------------------------------_.·_-------------------------./
;·t o ._~!

/* Funct':',,:'l pro'=;,ty~':lS -;

/------------------------------------------------------_._--~---------.,

,I *----- --------.-------. ---- -----------.-- --. --.- --- -----.------.- ---'.---- -----"/
3c1i':!s It"

/+--_ .•_----------------------------------------------------_._----------;
iot mair.,vC'l.dl

sca':1.'; :msigrlljrj char letce:s[!~!_LETTERSl :::

1~1 'A. . ~ S I • I' 'U'
'D' ':.:t' , .... N' t F ~ 'C' 'K'...
'T' 'Z' 't. • 'W' I :i' "'! ' • P' Q'
'0' 'd' 'G: 'M' 'v' '"VIno'

} ;

'm~~9lJed ':har !ig'~es fNU1'cnGJRES:
18' '7 I

stati.c
'3 I

'S'
'S'

14' I I\! 1

.\ .'.. ')' . :: .

, t·

1=. I ti'
, ( ,
'0'

'"

11'
'/.

77'l14 C:¢CUl1UHl1 /$ ,'ma-"!fJed 10 ,Ntabfl~ft trt i.,dv.sf:ys~ :Mt p."COICU<'f1. a.~ ml~Y
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} ;

static ~~si;ned ~r.ar he~cerl) s { '5~G:~:NC ~~CM C~ARACT~~ TES~ F:Lt" ..
stat~c ~~s~~~ed cr~r ;co;er[l... ·~ID OF ~EST FILE" };

Wlsigned char tempCha:c:
uns~gned int thieState, lastState :: O.
unsiqned Lnt i, c~t~O, maxcnt=O, l~n~nt=O;

unsignea int totalLett.r.:O, totalfl~r~s=0;
P1LE '*:1;

if ~(fl :: fo~en(·!llaster.,:x,=·,·w")}=:N'J1J..l

p=i~cf{"Cutput file c~~oc be op~ned\~");

else
{

ar~.Q48(tiMe!NULL\; ;
fprintf(fl, "%s\n·. headed i
~or (i=O; i«:FJUmOM_C:L\PAC-:ERS; i+-)
(

~~i~Sta~e .. {runs:qr-~d char, (drL~d48()·10C))~2;
i!(lastStace == thisState)
{

cntT+~

if (en,: :>0 rr.aX':nt l
:r.a.xCnt"~nt ;

iftcr.~ > 7)
(

thisStar.e ". :":
cnt=C;

}
else

switch(thisSt~tel

{

case 0:

case 1:

default:

te111PChar ... leo;ter5 ( ; ;umI1;r.ed
;::har; (drana48 ( ) .. 1 V0) ;, 1s}."U~L:'iTTEP.S; ;
eo~a.lI...t.ters++;

~reak;

tempCna.r .. fig-.lre5 [ ( (u.",H;ic:;nec
char) (dra..~d4B ( ) *1 CO) ) 'N:JM_F::Gt':F.ES j ;
totallig1.4res++;
br~ak;

print:("ERROR\n»};
}
fpri~tf(El.~'c», tempChar);
lir.eCnt h';

if(lineCnc....C~~.S_~E~L:NEl
{

linecnt '" C;
fpri~tf(fl. "\n"';

ThIS dOCument J! /rItsndld to~h Ml ln~fYr.andflrri telt prat:«tUre, and may
th..ttn t4 dIst1ttxr.ed11fHIIy without 1ieleM••



lase5tate ~ thisState;

f.,rintf (fl, •\nt5\0" ,footer) i

fclose (tll i

printfl"\nTotal Letter5: ~d\n·. ~otalLettersl;

.,rintf("Total Figures: %d\n" , ,;otalFigul:".sl;
printf("Max Consecutive: 'a\n" , maxcne);

exit(O);
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10. APPENDIX B- RANCOM CHARACTER FILE

BEGINNI~G RANDOM CHARACTZR TEST FI~E

-N(MI-IDDMJEC S3F$,Fl ET:\~·RZ870Y·1E5S\MVP234lT+FE5J,UOI04JK9S3EAlTi
53+3.AV04;;C/V$L$OO.89Yi U .ZK6-HLZK-L ,·N19,3=~Y. R,TJ;L;F"S9 .1RiSO/=A1F
$ / ?," )NftR.RU/::?SnZ·~SC1; t.M; )wRL53W2~AN!AXW$:FPSL':;:-1$5Z (f}.JX1. ?<,:3Z-T::lXYP89
E7l5r:$FBF6'2,'EOW R P?;L 57! (2RD3/CT707C=COiTS J9 "?XSVZ2 211 U~2~1)7·/4G2

;01 Ht.h,=g'K6(-:tN?-?F?32:Z0DS:' LQ~THC9MB(:4iS6L'7 X92S· .\S(8l1 L-GI<X:GnX
IN/243'iSh1mW=N:'9PRC:.R/'i\'NM'L2B. D,CN-K.FG"v'i":Z'ST lYSOS: "',LDQ':'.lN 6 PF F
,S! QH?/~/$ i"IWBK:..W· 4TY: LO Y57:: -R; lQ~D02 lYU,57 • ~: PI. 'NXJ20FG') F FS5

M. !6CQ41,C~~·W~aG-12HL)l"+,!KL1U"WI,$!9)~EZ.Z?HGWHZRP: '4Cl:"4EQS'IH:LLYW
HG~ ~,~$RE(O·QC:XK=~3WW'~1.-9-9B'_?~1r(~iREH~XTr ~?O!iX6'!.?O,CEE$.u5!O'

'-?SS.ZU!Kl"M ~S7;JSCK!J43~a$-A18Ua;·1Q~:427)9~B?3NCQQ8A313V9!~~TP:KE

,.:..r5?PVD4. GTSY'OW75M" A Es8, :;leu: 33K.,S-07 19WNEJ04V6RWC G2GSESJifC3YHS=Q4SF
.QOF$))SK9=7J5~ZlP8-N?-l'l.1'JI"!JI)l:;;{(Otl7 ?TJ'C:06HWtlH =:W!?24S..Tcs... oa'$8(4I<
UX1NO/AYGCNUQQ'LHKSOW- E,OiSHR:2~C.EE7(CH-YF5G/Q(EPR303)CCM6Gtr.3F20M7'iFL

1:J4F:,cno "LPS 5"!'~i . :W6; IU. Qtr? IW=':'F",,,i'l'PR: Ll+L 1J2! E) QGll.-..i?S8 lU= . e·'!3 +QJMZ {FR
:;" :V-+$-SV9 ORX:< ".116SA ·Y36D2 - ! 3RJ ( ;E;' ?F.C$ ! " ) NJ) i<?t!O 6.. : 9.;. ' , (':'Q ( "Y-Q2XZ)
'6K22L2FKKLOE=J 7ZP9W LEs~m RV ~N420X.;!i(GOlQM ••+$Xe.9K.JSSJ4SX!PZV3YJI
QTQQA7T4IY'" 9N"~55'rJ<T:. UQ$P84' R7' '''/AU9 ( P?7H1U?YST) E:S;~T,FEl (~,GH.) . ZB/+H
$./6ELJ~OZlAZG$~A4(7·(H!j?...JF8C~6M'N'WQ=:FY- ?216i.ACH89W 'DNI ;~OG:3K~
2CSC7. 'NRT+:cnX7C5t."~i·CGHTUH;'75?>I'?:+I41'", Q':Z~C, jXL4+~1'.';':LS:25!~Z3!$5XOT/

3 FQ;~- S!3B'?O!MNAABDUY2Tn~T"4JS$RPY( U';SAQ: ~~?7$tuPS-49SKC:(~~9SW3IV

9(Z (~lAQ$ . =?~! 6 GZ..19 I (3 'l-lNIH607:. +F2!.J'YT"lflSD) 19 ( lJDQ8? SaC ( BHS I 103 I KUS ! X) ! W
.vi6B4;+9E1W-$'11-ZP7IiIU5UJY~$I·$NU: '~W9$O,CoJOZ ~51F4:SDOG(~·~5M5C' FP
9'1832GS~LW~ G~D--65D"!C;OEPSK)eH+~EOXiXJH -~l2TEZ830SWS.RI9~;Q9, .O,9JWC
C () 03'??BGi:S /RIH/90H' " ! 29HIZLF' $5S ( 'ZeA) RE9T90F3VHC lI"3Q6HU "CJ+=Ao:S-3"!$
1~A2 (ii? :'!'! (FPCG9..7TI:STIl'F /O! 'lW".!. "4$; 5: G. ~3HRGBOA"83. eN" 84 i JG3~.BI<Q77~U2
-OY?M:7!9R-~51aY+RR4TGYi: :9MMT9KF.2C.MrlK R.O;'WSALLC;- U9'~~-WPL~~:+ARW

) : D! ( : 'Ii: I?M' IN( 6-80\17; X:a4 WKJ:)' Tl EI$ ! PIS203 (?WG (Z7 / J90Z9Z-·..:::"W:C=TY4
: "~3Ai'"J"Iii1! ... , 3'.1'VA, 7F) :Ro6A";"!! , IC596G! 05! JAHP?O. X?~-,-,B'KHV !. ~;PO:1(5' QVGS
C:-JAl '/XS';OSWMIJ5U 3"1 2':'Z-EOYTOS50:S:+P9SL:-rO:86K-2V21':S5:' (Gl !Ag=~6 tCJDPO"
-+-4V6CLl(W' Kl.-S. 'l'7KHAc+SF+'!O$ ! TJ-; .. a'V"X}o!2 6 ! 8K. " I K1 !J' (N= ri ZKCZH: N C: 9l3G7l!OIH
C-L8VSK2, DJD:TNI6: NSQ1CSC2 I? ( ! E=T.:MF?3C~::l/M8a, V'7CiFSVEYTY·-MZ Y=RS8)V1
ZZK:i<JJ ~9ZIYEZK') +?='lYGKF:01X$$IWR; +6MYSO:· j R) 9Z!t.'l:l.="KOYF1A4)..U?4- "GRAW
6;A-O.N.VW? .2??=~tO;XlEH9t~1WD8;:C6 :JO/7?l.EZ4JLI :FNXL;AJJ~; ~1j~r

01~4 U;VI9M8·OSS6)FER-1414I,HI&~'916:FN.Y?5";LCOEQ~nI,?D:3(~;!'/~L8H:!I9

: 2. ST :. 2A: , DE; 74SVUiTJ1l.-$Z?FBPGE I It.""KD7 G?PUQ7 9NElC~i:"l; ::63X7) 4·-. '17'!"'J) )vliH
'l9~':'iDL-S5~'1:: ' OH :HI<~l '/Y:7 ,8%'J lmm64-s; "WIZT"" • 4)2 , 'X!:7CQ. : 21~t1() C" =OXEN
.. :HZV(M'/4.ZQl.6$6W01A-'D5)VMA3E... ? $DOWF27ll69 ilE?G: OSAaT"!R~'~ -CCT7Jt:+G
FI-?90D44'IHl-$SWKE)2., !:D:DJ ! .... {AW-O/VlRPH. 85'?D04'6L"UZS43()800T~ 'ERP
0: 58B.7MYM?QTCO"3U; S.,OTWJA3:C"Tl,ll?H2S1VFBW!E 6 LCN, .GH:KI:99$lRW(HOP
1)+l-i83 GS! HO V} .6'QI<'iVF:E-.'SlMA.(+'D7· n:.,-'N04eQ32.z....Y19,:<Dlm:TL5-F:MA
6R7$L Y$HE:TNSS4"lC4L.S?QL ·"P:90=QN.£8XM:AAO~LYG9-~mH (YOYS.~l.KOWO=Z'R

4/0FFBT 2FGr II: 093RMNA.:EX. :o:lAKOBKYO(tlJN:J"J'6:L..4:JSN:91"W'tl4:L4:OCPSOSW
"v! G8$9 Ul:l3!. 01: '? JOOVEYO-) G" OSSLK61JU EIru?P, JQ" L~ I ,HE'?'I'!<.$2G=114 J /9 .. ! AK':'
"S·=23A6TT4VTK:l)CP.SNJ7.~lDN5VtlIEI/1CA 'NCJ FIQ·$KXN!G73~O),!QJY"SOPHS
~tl(S6"17JNNOA OZX· 2-3\O;TP5Alpn~(.J:PZKGQoCK.~7JYZ1J OY~9p?5I SL2TON CZ
IKN. ax: +FG-R-CEY7 (8 $3; ER Q(OO. 03/YS, Y, 1M; xowes! : .~" ! OT :C+X'7WGVS :I<JI.:
"Ii (ZA I • YS l E9" A.Z) • Xom)WTZ (I'~; N6H 'NTW(AE£::: .... caOB ,F (~8K:i: H;I~O-Zl ~H6M=

LI('F P..XD?-NO:OCl9J l?OS"'JHL4...r ....HBux5s:9DOYC 38CfYZZ8:"AP+l0:CL,?" :R YJ
A~Z/+ W !SSK-4X1W:2UM! (30?~"97v.aT3YCNJDIG6146) !4M17.34L2!r-¥$.r.:E iQZ
v. 6-HS. 'I'LEIB19+ ( 'sen) p- \ 4692J:JX$ (J? 54 ... IG: I SZC3FY) 7ZK!; R'lll 954';' 'XO'l"BK! SF
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'P ?J1S06IHVS'O(.8{I',S-Q9(A IO?J-E4LFOXJH9 23?KR$OFYLHLB5(:)/u)~3SI.)I;
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Yr~?R/;I042?LZ2U9 HO·E.K8S,OS,KTA?YRKMJH-C$WJ~(O;4 I"A(i "K. '~:"OfSR2;9ZRV
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SUI B$MM:NL36V!) '9AA7I$+$GDZUD=03/Y6M lP) ?SXFX$(YOlS' (9~e'D.2R ?:F'·YSi
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11. CONTACT INFORMATION

Lober & \Valsh Engineering. Inc.
CellUlar Product Technologie.s, LLC
863 Pacific Street
San L~is Obispo, CA 93401
(805)544·1089 Voice
(805)544·2055 Fax
(805)544·288~ TTY

Joshua Lober

TT'f v,., COMA TMtP~.
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EXHIBIT B



Lucent Work in Progress and Plans for TTY Solution
Deployment

Lucent and PCC (Philips Consumer Communications)
undertook a joint study on behalf of BAM (Bell Atlantic
Mobile) in order to examine a number of different in-band
alternatives that would permit adequate transmission of
TTYITDD signals over digital wireless channels. The
criterion for acceptability applied to any particular solution
was parity with analog cellular service. It was taken for
granted that a suitable means for providing an electrical
connection between the mobile terminal and the TTY device
would be available. The study first addressed the problem of
characterizing the performance of each applicable air
interface technology (GSM, IS-136, IS-95x and Analog) in
terms of the character error rate (CER) experienced by the
TTYITDD application.

The results of the study showed that the vocoder
contribution to CER is negligible, and that the predicted CER
is primarily a function of the frame erasure rate (FER), with
the CER being equal to roughly 9 times the FER. It was
determined that the TDMA air interface technologies were
already performing at a level equivalent to analog cellular,
i.e. if the radio environment was sufficiently good to get a call
up at all, the TTYITDO application would experience an
acceptable « 1%) CER as long as the terminal remained
static and the radio environment remained the same. The
CER increased significantly once the terminal began moving.
This agreed with theoretical predictions since the FER in the
GSM and IS-136 systems is primarily due to Rayleigh fading,
which occurs as a result of motion. However, because IS-95

. employs active power control to equalize the co-interference
experienced by all the users, IS-95's performance in
anything other than an extremely lightly-loaded network
would be considerably worse than all the other air interface
technologies. The solution recommended to BAM for COMA
was one that required modifications to the mobile terminal
only, and involved combining adaptive transmitter power
control for the reverse link and a receiverlrepeater algorithm
for the forward link. It was thought that this solution would
provide acceptable performance in the shortest time with the
least impact to the industry.

PCC proposed this solution to the TIA and the notion of
adaptive transmitter power control was not received well by



the represented vendor community. Judgement was
reserved regarding the receiverlrepeater approach pending
a more concrete demonstration of its ability to solve the
problem. In early November, Lucent presented simulation
results to the TIA, showing that up to an 80% reduction in
CER could be achieved for a 2% FER channel using the
receiver/repeater approach. That is, the CER was reduced
from about 18% to well below 1% by the application of this
algorithm. The revised proposal was that the
receiver/repeater would be implemented on both links, i.e. in
the terminal for the forward link and in the infrastructure for
the reverse link.

The advantages of this approach relative to the G.718/IS
707 based approaches proposed by Qualcomm and others
are:

• minimal system impact,
• no need for additional/special terminals or equipment
(other than minor modifications to the vocoder firmware and
the physical connection to the phone mentioned earlier - all
solutions require that)
• no standards impact - the approach is completely
interoperable with unmodified COMA systems, and
• the ability to terminate TTYITOO calls transparently, even
when made in-band from a land-based TTY device to the
mobile. This capability cannot be provided by the "data"
approaches.

The contribution was received with interest in TIA
TR45.5.1.1, and was forwarded to both the COG and the
CTIA TTY Forum for consideration.

In order to provide an end-to-end solution to a customer,
Lucent needs a mobile manufacturer partner that would
agree to implement the receiver/repeater on a terminal. It
was initially conceived that pce would be that partner, but
given the unfortunate demise of pee, this partnership is now
out of the question. Initial dialogs have been undertaken
with a number of other mobile manufacturers, and the
response has been positive. One vendor in particular, is
very interested in pursuing a field trial that would make use
of their fully-programmable phones. Since that phone uses
the same OSP platform for the vocoder as Lucent's PHV-3/4
product, there will be a lot of opportunity for synergistic



development of the code to support the trial. For this to
happen Lucent plans to do the following:

1. Lucent to complete the end-to-end simulation to further
verify results - end of 1998
2. Lucent to implement the simulation (currently written in
Matlab and C) in DSP assembler - 6/99
3. Lucent and mobile vendor arrive at a business agreement
for the collaboration - (Dialogue initiated)
4. A date for a complete solution to be available to a carrier
is dependent upon # 3 above.

Dialogue on item 3 with internal Lucent Organizations that
negotiate external business agreements has been initiated.
A firm date for a final business agreement cannot be
stipulated at this time.

Other consumer concerns: Lucent is reviewing these and
can provide more detailed information at a later date.


